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PRESERVED OPHTHALMIC DRUG COMPOSITIONS 
CONTAINING POLYMERIC QUATERNARY AMMONIUM COMPOUNDS 



BACKGROUND OF THE INVENTION 

The present invention relates generally to ophthalmic compositions. In 
particular, the present invention relates to the use of a polymeric quaternary 
ammonium compound and boric acid to provide preserved, storage-stable 
ophthalmic compositions of acidic drugs. 

Ophthalmic formulations generally contain one or more active compounds 
along with excipients such as surfactants, comforting agents, complexing 
agents, stabilizers, buffering systems, chelating agents, viscosity agents or 
gelling polymers and anti-oxidants. Ophthalmic formulations which are intended 
for multidose use require a preservative. 

Organo-mercurials have been used as preservatives in ophthalmic 
formulations including ophthalmic solutions of acidic drugs. These organo- 
mercurials include thimerosal, phenylmercuric acetate and phenylmercuric 
nitrate. Organo-mercurials, however, have limitations due to potential mercury 
toxicity and poor chemical stability. 

Sorbic acid, has also been used to preserve ophthalmic formulations, but 
it too possesses poor chemical stability as well as poor antimicrobial activity. 

Benzalkonium chloride is a widely used preservative in ophthalmic 
solutions. However, benzalkonium chloride and other quaternary ammonium 
compounds are generally considered to be incompatible with ophthalmic 
compositions of drugs with acidic groups, such as nonsteroidal antiinflammatory 
drugs ("NSAIDS"). These preservative lose their ability to function as they form 
complexes with the charged drug compounds. 

U.S. Patent No. 5,1 10,493 discloses stable ophthalmic NSAID 
formulations which do not contain organo-mercurial preservatives. Instead, the 
reference NSAID formulations use quaternary ammonium compounds, such as 
cetyltrimethylammonium bromide, cetylpyridinium chloride and preferably, 
benzalkonium chloride, and a stabilizing amount of a nonionic surfactant. 
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th r k 3Pf ; ,,Catj0n WO 94/1 5597 d ^'oses the use of laura.konium chloride, 
the C 12 homolog of benzalkonium chloride, in ophthalmic formulations of drugs 
wh.ch are incompatible with benzalkonium chloride. Unlike the mixture of 
3 alkyldimethylbenzylammonium chloride known as benzalkonium chloride this 
PCT apphcation discloses that lauralkonium chloride is compatible with acidic 

drug entities; apparently it does not form insoluble ion complexes with the 

charged drug compounds. 

» In some cases, the present leek of a single preservative which is safe 

stable, end able to meet both the United States Pharmacopoeia (USP) and 

^TT'-'TT^' ,Ph EUr ' ■»—"•*• effectiveness requirements for 
) Ty^f '°"™'«.ons of ecidic drugs has forced pharmaceutice. companies to 

develop more then one formation of the same drug, with each formulation 
« containing a different preservative. 

Pa,en, N °- 4 - 960 -^9 discloses storage steble aqueous ophthalmic 
composmons contaming didofenac. e nonsteroidal antiinflammatory drug, and/or 
ds pharmaceutic accepteble selts. The reference compoemonsTnc Je EDTA 
» as a stabtang agent, a so.ubi.izer such es po.yethoxy.ated castor oil, and a 
bactenostet. The preferred bacteriostets are thimerosal and sorbic acid. No 
menfon ,s made of any polymeric quaternary ammonium preservative. 

The use of Polyquad* and other polymeric quaternary ammonium 
" com "7«' s • ° disinfectant and preservative in contact .ens care end artificial 
., tear scions is known. See. for exemple. U.S. Paten, Nos. 5.037.647 

4.626.346; and 4.407.79,. None of these references diso.es; the use of . 
ToZZZZZ. — « - P «« in any formations 

X 

SUMMARV Qf JHF INVFMTin N 

It has now been discovered that the use of a combination of a polymeric 
quaternary ammonium compound such as Po.youad® and boric acid in 

^ Teh"!™ COmPOSit :° nS ° f aCidic d "* s P-des a storage-stable composition 
wh,ch has surprisingly good preservative efficacy. This preservative 
combination of a polymeric quaternary ammonium compound and boric acid is 
useful ,n ophthalmic compositions of acidic drugs such as prostaglandins 
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antifungals, antibacterials, and diagnostic agents. This preservative combination 
is especially useful in ophthalmic solutions of drugs containing either a carboxyl 
group such as non-steroidal anti-inflammatory drugs (NSAIDS) or a sulfonamide 
group such as antibacterial drugs. 

5 

The present invention also relates to a method for treating or controlling 
ocular inflammation which comprises topically administering to the affected eye 
a composition comprising a NSAID, a polymeric quaternary ammonium 
compound and boric acid. 

10 

Among other factors, the present invention is based on the discovery that 
ophthalmic compositions containing a polymeric quaternary ammonium 
) compound and boric acid may be effectively preserved by the USP and Ph. Eur. 
preservative effectiveness requirements despite the absence of EDTA, a 
15 conventional chelating agent known to potentiate the antimicrobial activity of 
preservatives such as benzalkonium chloride and sorbic acid. 

DETAILED DESCRIPTION OF THE INVENTION 

20 The polymeric quaternary ammonium compounds useful in the 

compositions of the present invention are those which have an antimicrobial 
effect and which are ophthalmically acceptable. Preferred compounds of this 
type are described in US Patents Nos. 3,931,319; 4,027,020; 4,407,791; 
4,525,346; 4,836,986; 5,037,647 and 5,300,287; and PCT application 

25 WO 91/09523 (Dziabo et al.K The most preferred polymeric ammonium 

compound is polyquaternium-1 , otherwise known as Polyquad® or Onamer M®, 
with a number average molecular weight between 2,000 to 30,000. Preferably, 
the number average molecular weight is between 3,000 to 1 4,000. 

» The polymeric quaternary ammonium compounds are generally used in the 

compositions of the present invention in an amount from about 0.00001 to 
about 3 wt%, preferably from about 0.001 to about 0.1 wt%. Most preferably, 
the compositions of the present invention contain from about 0.001 to about 
0.05 wt% of polymeric quaternary ammonium compounds. 

35 

The boric acid used in the compositions of the present invention includes 
not only boric acid, but also its ophthalmically acceptable acid addition salts, as 
well as borate-polyol complexes of the type described in US Patent No. 
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5.342 620 (Chowhan). In general, an amount from about 0.3 ,o about 5.0 wt% 
.s used m tha compositions of tha prasan, invantion. I, is prafarrad to usa from 
about 0.3 to about 3.0 and it most prafarrad ,„ use from about 0 5 to 

about 2.0 w,%. Tha watar solubla borata-polyol complexes usaful in tha 
. oompositions of tha prasan, invantion prafarably comprisa borata and polyo. in a 
molat ratio between about 1 : 1 and about 1:10. 

Suitable ophthalmia agents whioh may be included in the oompositions of 
the present invention and administered via the method of the present invention 
» mclude. but are not limited to. the raoemio and enantiomerio forms and 

ophthalmioaUy aooeptaMe salts, amides, esters and prodrugs of the fo.lowing 
types o f drugs containing an acidic functionality such as -C0OH. -SO,NH, or 

oroftlo, 9 ri r ° UPS: ; n,i ' 8,aUCOma a9en,S - SUCh aS "*V*~ inhibits. 

pros,ag.and,ns and prostaglandin darivetives; non-steroidal anti-inflammatory 
. agents, ,„ cludl „ g but not ||mjted ,„ those ^ ^ ^ ^ 

ZZl™*'' " diC '° ,anaC - ° r0m,enaC ' " u ">*'ofen. -Prcfen. Ketorolac, 
■ndomethacm and ketoprofan; anti-bac.erials and anti-infectives. including sulfa 
drugs such as sulfacetamide sodium, and bata-laotams such as penicillins and 
caphatesponns; and diagnostic agents such as sodium fluorescein 

pr:r:rrn oph,ha,,,,ic a9en,s may a,s ° ba — * *• ~- «* , he 

o„h,h J" 8 C0mpOshions °' *» invention mey additionally include other 

r " ! CCeP,aWe COmP ° nente su ° h - """or. enhancing agents. 

o h ^ " Pha,a ' aCa,a,e ' Carb ° n8,S - 8nd ~' otnerpLarvatives 
(e.g.. banza.kon,um chloride and individual homologs of benzalkonium chloride 
parabens. ch.orobu,.no.. and biguanides such as ohlorhaxidine and 
hydroxypropy. methyl biguanide). aurfactants (e.g. poloxamars such as 
HaZT* PO T* a,aS SUCH M TWMnS " t *°* a <>°* aarcosinatas such as 

ZZZ a Ve rr ,a,ed CaS, ° r ° i,S SUCK aS C ™or*,. - tonicity 

agents (e.g.. sod.um chlcr.de. mennitol. dextrose and xylitol). In addition other 
exc,p,en,s. such as antioxidants, chelating agents and complexing agents may 
be added to the compositions of the present invention as desired or as 
necessary. 

The compositions of the present invention may also include viscosity 

carose a HPMcf Th "'""^ ^ ^ "Vdroxypropy, methyl 
cellulose (HPMC. hydroxyethy, cellulose (NEC. athy, hydroxyathyl cellulose 
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hydroxypropyl cellulose, methyl cellulose, and carboxymethyl cellulose; 
carbomers (e.g. Carbopol®); polyvinyl alcohol; polyvinyl pyrrolidone; alginates; 
carrageenans; and guar, karaya, agarose, locust bean, tragacanth and xanthan 
gums. The concentration of such viscosity modifiers will vary between about 
0.1 to about 5 wt%, but such formulations will generally have a viscosity 
between about 1 0 and about 5000 centipoise. 

The ophthalmic compositions of the present invention may additionally 
contain polymers which will undergo sol-to-gel transition upon exposure to 
physical or chemical stimuli, such as changes in pH, ion concentration, and/or 
temperature. Examples of such polymers include but are not limited to: certain 
carrageenans, and gellan, locust and xanthan gums, such as those described in 
US Serial No. 08/108,824 (Lang et ah), US 4,861,760 (Mazuel et al), US 
4,136,173 (Pramoda et al), US 4,136,177 (Lin et al.), and US 4,136,178 (Lin et 
al). The contents of these patent applications and patents relating to the 
polymers cited above are hereby incorporated by reference herein. 

The acidic drugs in the compositions of the present invention may also be 
encapsulated in microparticles such as microcapsules, microspheres, 
nanocapsule, nanospheres, and liposomes to improve comfort, and/or provide for 
sustained release. 

The following examples are presented to illustrate further various aspects 
of the present invention, but are not intended to limit the scope of the invention 
in any respect. 
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EXAMPI F 1 

the orlH I T W 7 f ° rmU,ati0nS are tentative of preferred compositions of 
tne present invention. 




15 



20 



Vitamin E Tocopheryl Polyethylene Glycol 1000 Succinate 
Prenarafjnn; 

can h rat, '° n ° f Form "'at.on A is detailed below. Formulations B and C 

can be prepared in similar fashion. 

Initially, a 10% stock solution of TPGS and a 2<% stock solution of HPMC 
were prepared in water under constant stirring. Heat was applied Tecessary * 
ensure complete dissolution. necessery to 

To a tared glass vessel containing approximately 40 % final weioht of 
purged water was added diclofenacsodium. This mixture was «rTd u^e 

wrZ;oT,rT e,V diSS °' Ved - ,0 "° Win9 in9redle " te "ere then ded 
rl Tk , fl ' Ve " be '° W ' and each **•*■« was completely 

TPGS t T addi,i ° n °' neX ' in9rediem: S<OCk °» ME 

HPMC ,r ° me,ham,ne: b ° riC " Cid; """<—> -nnitol; and stock solution o, 
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Water was then added to bring the formulation to 95% of its final weight, 
and the pH of the formulation adjusted to between 7 and 7.4 using NaOH and/or 
HCI. Water was then added to bring the final weight to 100%. The resulting 
formulations were approximately isotonic {above 300 milliOsmoles per kilogram 
5 (mOsm/kg)). 

EXAMPLE 2 

The antimicrobial preservative effectiveness of the polymeric quaternary 
io ammonium compound/boric acid combination of the present invention was 

determined using an organism challenge test according to the methods described 
in the United States Pharmacopeia (USP) and European Pharmacopoeia (Ph. Eur.). 
Samples were inoculated with known levels of gram-positive {Staphylococcus 
aureus ATCC 6538) and gram-negative {Pseudomonas aeruginosa ATCC 9027 
is and Escherichia coli ATCC 8739) vegetative bacteria, yeast (Candida albicans 
ATCC 10231) and mold (Aspergillus niger ATCC 1 6404) and sampled at 
specified intervals to determine if the antimicrobial preservative system was 
capable of killing or inhibiting the propagation of organisms purposely introduced 
into the formulation. The rate or level of antimicrobial activity determined 
20 compliance with the USP and/or Ph. Eur. preservative efficacy standards for 
ophthalmic preparations. 

The compendial preservative standards for ophthalmic preparations are 
presented below: 

23 

For Bacteria: 



Log Reduction of Organism Population 



Time Pull 


USP 


Ph.Eur. 


Ph.Eur. 






A 


B 






(Target) 


(Min) 


6 hours 




2 




24 hours 




3 


1 J 


7 days 






3 


1 4 days 


3 






28 days 


Nl 


NR 


Nl | 
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NR 
Nl 



Time Pull 



7 days 



1 4 days 
28 days 



USP 



Nl 



Nl 



Ph. Eur. 
A 

(Target) 



Nl 



- No organisms recovered 

- No increase at this or any following time pulls 
= No requirement at this time pull 



Ph.Eur. 

B 
(Min) 



Nl 



are T! tS ° f PrCServative cha,,e "9 e ^dy conducted on Formulation A 
are shown below ,n Table 1 . These results illustrate that an ophthalmic 

zzt::;i;t? dru9 can be 9,oba,,y p ™ d - - * - « 

orllZ Preservative effectiveness requirements for ophthalmic 

clT T 5 ' ,T 9 " C ° mbinatio " of a P^meric quaternary ammonium 
compound and boric acid. 



Table 1 



TEST ORGANISM 



S. aureus 

P. aeruginosa 

E. coli 
C. albicans 
A. niper 



Preservative Challenge Results for Formulation A 



INITIAL 
COUNT 



•Umrt of detection: < 1 0 CFU/mL 



Number of Microorganisms Per Milliliter 




1.1 X 10 

1.2 X 10 6 6.3 X10 5 
1.3X1Q6 1.4X1Q6 



4.1 X 10 4 4.4 X 102 
3.9 X1Q* 2.5 X 10 2 
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The invention has been described by reference to certain preferred 
embodiments; however, it should be understood that it may be embodied in 
other specific forms or variations thereof without departing from its spirit or 
essential characteristics. The embodiments described above are therefore 
considered to be illustrative in all respects and not restrictive, the scope of the 
invention being indicated by the appended claims rather than by the foregoing 
description. 
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WHAT is ri fliMFr? 



1 . A preserved storage stable ophthalmic composition comprising a 
therapeutically effective amount of one or more acidic ophthalmic agents a 
■ Preservafve-effective amount of a combination of an antimicrobial polymeric 
quaternary ammonium compound and boric acid, and an ophthalmically 
acceptable vehicle. Y 

2. The composition of Claim 1 wherein the acidic ophthalmic agent is 
. seated rom the group consisting of anti-glaucoma, non-steroidal anti- 

•nflammatory, antibacterial, anti-infective and diagnostic agents. 

3. The composition of Claim 2 wherein the ophthalmic agent is a non- 
steroidal anti-inflammatory agent. 

5 

agin, llZIZT* 110 " ? ' WhWein ,he ""—«** an,i-inf.emma«ory 

™Z Z . ^ °' he,eroar V- alka "°- -id. or an ophthalmically 
acceptable sal,, esler, amide, or prodrug thereof. 

5. The composition of Claim 4 wherein the non-steroidal an«i-inf,amma,ory 
agen, ,s ejected from ,he group consisting of: diclofenac, flurbiprofen 
supro en bromfenac . ketero|ac jndomethacin ophtlica.lv 
accep,able sal,s. esters, amides or prodrugs .hereof. P™»"™cally 

6. The composition of Claim 5 wherein the non-steroidal anti-inflammatorv 

a 8 cc e e n o^r ,e t d ' r0m ^ 9r ° UP C ° nSiS,in9 °' - » S 

acceptable salts, esters, amides, or prodrugs thereof. "mically 

agent ZlZ^2"Z * n0n - Ster ° ida ' "'-matery 

aLemabL ^,? T 9r ° UP C ° nSiS,in9 ° f SUpTO,en a " d its ophthalmically 
acceptable salts, esters, amides, or prodrugs thereof. 

.gen, is'llTf k 0< Cla ' m 6 Where ' n ,hS «~««- -Wnf.amma.ory 

ac«o,abte sahs T 9 " UP "'"a °' — ■* oph.halmicaly 

acceptable salts, esters, amides, or prodrugs .hereof. 

9. The composhion of Claim 8 wherein the antimicrobial polymeric 
quaternary ammonium compound is polyguaternium-, . 
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10. The composition of Claim 9 wherein the polyquaternium-1 has a number 
average molecular weight from 2,000 to 30,000. 

1 1 . The composition of Claim 10 wherein the polyquaternium-1 has a number 
average molecular weight from 3,000 to 14,000. 

12. The composition of Claim 1 wherein the concentration of the antimicrobial 
polymeric quaternary ammonium compound is between about 0.00001 and 
about 3 percent by weight. 

1 3. The composition of Claim 12 wherein the concentration of the 
antimicrobial polymeric quaternary ammonium compound is between about 
0.001 and about 0.1 percent by weight. 

1 4. The composition of Claim 1 3 wherein the concentration of the 
antimicrobial polymeric quaternary ammonium compound is between about 
0.001 and about 0.05 percent by weight. 

1 5. The composition of Claim 1 wherein the ophthalmically active forms of 
boric acid are selected from the group consisting of boric acid, ophthalmically 
acceptable acid addition salts of boric acid and borate-polyol complexes. 

16. The composition of Claim 1 wherein the concentration of boric acid is 
between about 0.3 and about 6 percent by weight. 

17. The composition of Claim 16 wherein the concentration of boric acid or 
ophthalmically active forms thereof is between about 0.3 and about 3 percent 
by weight. 

18. The composition of Claim 17 wherein the concentration of boric acid or 
ophthalmically active forms thereof is between about 0.5 and about 2 percent 
by weight. 

19. The composition of Claim 15 wherein the ophthalmically active forms of 
boric acid are water soluble borate-polyol complexes having a molar ratio of 
borate to polyol from 1:1 to 1:10. 
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20. A method for treating or controlling ocular inflammation, comprising the 
topical ocular application of the composition of Claim 3. 

21 . The method of Claim 20, wherein the non-steroidal anti-inflammatory 
agent comprises an aryl- or heteroaryl- alkanoic acid, or an ophthalmically 
acceptable salt, ester, amide or prodrug thereof. 

22. The method of Claim 21 wherein the non-steroidal anti-inflammatory 
agent is selected from the group consisting of diclofenac and its ophthalmically 
acceptable salts, esters, amides or prodrugs. 

23. The method of Claim 21 wherein the non-steroidal anti-inflammatory 
agent is selected from the group consisting of suprofen and its ophthalmically 
acceptable salts, esters, amides or prodrugs. 

24. The method of Claim 21 wherein the non-steroidal anti-inflammatory 
agent is selected from the group consisting of bromfenac and its ophthalmically 
acceptable salts, esters, amides or prodrugs. 

25. A globally preserved ophthalmic formulation comprising diclofenac or an 
ophthalmically acceptable salt, ester, amide or podrug thereof, and which meets 
USP and Ph.Eur. preservative effectiveness requirements using a combination of 
an antimicrobial polymeric quaternary ammonium compound and boric acid. 

26. The formulation of Claim 25 wherein the formulation comprises sodium 
diclofenac, hydroxypropylmethyl cellulose, tromethamine, boric acid, mannitoi 
Polyquad® and a comfort-enhancing agent. 



12 





INTERNATIONAL SEARCH 


REPORT 

ava>*a v^ax a 


Intr »onaJ Application No | 

PCT/US 95/14910 | 


A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 A61K9/00 A61K47/18 








According to International Patent CUvoficacon (IPQ or to both national clarification and IPC 






B. FIELDS SEARCHED J 


Minimum documentation searched (classification system followed by classification symbols) 1 

IPC 6 A61K 


Documentation searched other than minimum documentation to the extent that such documents arc included in the fields searched | 


Electronic 


data base consulted during the international search (name of data 


base and, where practical, search terms used) i 


C. DOCUMENTS CONSIDERED TO BE RELEVANT | 


Category * 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. I 


A 


EP,A,0 306 984 (SYNTEX INC., U.S. A.) 15 
March 1989 

cited in the application 
see the whole document 




1-26 


A 


WO, A, 94 15597 (ALLERGAM INC. .U.S.A. ) 21 
July 1994 

cited in the application 
see the whole document 




1-26 


A 


US,A,4 960 799 (I.E.NAGY) 2 October 1990 
cited in the application 
see the whole document 




1-26 






-/-- 






[7] F»th 


er documents are listed in the continuation of box C. 


|X | Patent family me 


mbers are listed u 


a annex. 1 


' Special categories of cited documents : 

*A* document defining the general state of the art which is not 

considered to be of particular relevance 
"E* earlier document but published on or alter the international 

filing date 

"L" document which may throw doubts on priority daim(s) or 
which is cited to establish the publication date of another 
a tab on or other special reason (as specified) 

*0* document referring to an oral disclosure, use, exhibition or 
other means 

*P" document published prior to the international filing date but 
later Chan the priority date claimed 


*T* later document published after the international filing date 1 
or pnonty date and not in conflict with the application but | 
dud to understand the principle or theory underlying (he | 
invention I 

"X" document of particular relevance; the claimed invention 1 
cannot be considered novel or cannot be considered to 1 
involve an inventive step when the document is taken alone j 

"Y" document of particular relevance; the claimed invention 1 
cannot be considered to involve an inventive step when the I 
document is combined with one or more other such docu- 1 
ments, such combination being obvious to a person skilled 1 
in the art. 1 

*&" document member of the same patent family 1 


Date of the a 


ctual completion of the international search 


Date of mailing of the international search report I 


7 March 1996 


22.03.96 






Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patenttaan 2 
NL - 2280 HV Rijswijk 
Tel. 31-70) 340-2040, Tx. 31 651 cpo nl, 
Fax: <-r 31-70) 340-3016 


Authorized officer 

Scarponi , 


u 





Form pcr.nsA.aio I 



sheat) JJuly 1993) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



C(Crrttinuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Int loiuJ Application No 

PCT/US 95/14910 



Category * 



Citation of document, with inAcaQon, where appropriate, of the relevant passages 



Relevant to claim No. 



EP,A,0 076 136 (ALCON LABORATORIES 

INC. .U.S.A.) 6 April 1983 

cited in the application 

see the whole document 

see claims 

see examples 



1-26 



Form PCT/IS A/210 (con 



•*) Ou#y 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



national application No. 

PCT/US 95/ 14910 



Box I Observations where certain claims were found unsearchable (Continuation of item J of first sheet) 



This international search report has not been established in respect of certain claims under Article I7(2)(a) for the following reasons: 



Claims Nos.: , . . . 

because they relate to subject matter not required to be searched by this Authority, namely: 

Remark: Although claims 20-24 are directed to a method of treatment of the 

human/animal body by therapy (Rule 39.1 (1v) PCT), the search has been car- 
ried out and based on the alleged effects of the composition. 

beaum'toy relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 



, 3 * D 2cS« l duJy are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



j [~] A$ required additional search fees were timely paid by the applicant, this international search report covers all 
searchable claims. 



2 I I A$ ^ searchable claims could be searches without effort justifying an additional fee. this Authority did not invite payment 
of any additional fee. 



) 



, I I As on iy some of the required additional search fees were timely paid by the applicant, 
J * ■ 1 covers only those claims for which fees were paid, specifically claims Nos.: 



this international search report 



4 I I No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
' 1 1 restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest | [ The additional search fees were accompanied by the applicant's protest. 

j | No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (!)) (July 1992) 



INTERNATIONAL SEARCH REPORT 



Inte 



Patent document 
cited in search report 



EP-A-306984 



W0-A-9415597 
US-A-4960799 



•onal Application No 

PCT/US 95/14910 



Publication 
dale 



Patent family 
member(s) 



15-03-89 



AU-B- 

CA-A- 

DE-A- 

FI-B- 

IE-B- 

JP-A- 

JP-B- 

NO-B- 

US-A- 



2204288 
1328614 
3870111 
94924 
60717 
1104023 
6096542 
175404 
5414011 



21-07-94 
02-10-90 



EP-A-76136 



06-04-83 



US-A- 
AU-B- 
AU-B- 
CA-A- 
WO-A- 
US-A- 



4407791 
557817 
9050382 
1194421 
8301003 
4525346 



Publication 
date 



16-03-89 
19-04-94 
21-05-92 
15-08-95 
10-08-94 
21-04-89 
30-11-94 
04-07-94 
09-05-95 



US-A- 5110493 05-05-92 



AU-B- 6021794 15-08-94 
NONE 



04-10-83 
08-01-87 
08-04-83 
01-10-85 
31-03-83 
25-06-85 



Form PCT.aSA.H0 (pitant family aaaaa) (July 



